anhydrous, Sigma-Aldrich, USA), 2,2′-bipyridine (bpy, purity ≥ 99%, Sigma-Aldrich, USA), 4,4′-dinonyl-2,2′-bipyridine (dNbpy, purity ≥ 97%, Sigma-Aldrich, USA), potassium fluoride (KF, purity ≥ 99%, spray-dried, Sigma-Aldrich, USA), tetrabutylammonium fluoride (TBAF, 1M solution in THF, Sigma-Aldrich, USA) and α-bromoisobutyryl bromide (purity = 98%, Sigma-Aldrich, USA were used without any additional purification. Ruby mica-sheets were purchased from S&J Trading Inc. (Glen Oaks, NY, USA). Milli-Q quality water was obtained from a Millipore Gradient A10 S10 purification system (resistance = 18.2 MΩ.cm, TOC ≤ 4 ppb). Phosphate buffer saline (10mM Phosphate, 150mM NaCl and pH 7.4) was prepared in our laboratory. Hyaluronic acids of different molecular weights were obtained from Lifecore biomedical (Minneapolis, USA). Solvents were purchased from Aldrich and used as received without further purification.
Equipment and Analysis:
Proton nuclear magnetic resonance ( 1 H NMR) spectroscopy was performed using Bruker 300 MHz spectrometer. In all cases deuterated chloroform (CDCl 3 ) was used as a solvent, except for bottle-brush polymer which was analyzed using deuterated methanol (CD 3 OD). 11.9 mmol) and 2,6-di-tert-butylphenol (0.204 g, 0.99 mmol) were placed in a 100 ml round bottom flask. The flask was sealed, flushed with nitrogen, and then dry THF (30 mL) was added. The mixture was cooled in an ice bath to 0 °C, tetrabutylammonium fluoride solution in THF (1M, 0.05 mL, 0.05 mmol) was injected into the flask, followed by the drop-wise addition of α-bromoisobutyryl bromide (2.73 g, 1.50 mL, 11.9 mmol). After the addition the reaction mixture was allowed to reach room temperature and stirring was continued for 16 h.
Next, triethylamine (1.0 mL) and another portion of α-bromoisobutyryl bromide (0.4 mL) were added, and the mixture was stirred for another hour. The solids were filtered off, and the solution was precipitated into methanol:water (70:30, v/v%). The precipitate was redissolved in chloroform and passed through a short column filled with basic alumina. The filtrate was re-precipitated three times from chloroform into hexanes and dried under vacuum overnight at room temperature. Apparent molecular weights were determined using PMMA standards in THF SEC: M n =163,000 and M w /M n =1.15 (red, Figure S2 ). by dialysis against methanol using a 25,000 MWCO membrane. PMPC B2 brush was obtained as white powder. GPC characterization was not performed due to the unavailability of water GPC system. PMPC B2 brush was obtained as white powder.
II. Interaction forces in the presence of HA alone

*Properties of HA macromolecules
The properties of the different HA samples used in this study are summarized in Table S1 .
Hyaluronic acid molecular weight and dispersity were assessed by aqueous SEC in 10mM PBS, pH 7.4, 150mM NaCl buffer using TSKgel columns (TSKgel G6000PW, particle size 17µm, and TSKgel G2500PW, particle size 12µm, Tosoh Bioscience LLC) at a constant flow rate of 0.5 mL/min, Multi-Angle static Light Scattering (DAWN HELEOS-II, Wyatt),
and Refractometer (Optilab T-rEX, Wyatt). The absolute number-averaged molecular weights (M n ) and molecular weight dispersity (M w /M n ) were determined with a dn/dc set at 0.16 mL/g. 
*Interaction forces between mica surfaces across HA solutions
Interaction forces measured in the SFA were obtained in presence of HA solutions in pure water and in salines ( Figure S3 ). Each interaction force profile was measured at least three time on the same contact point and repeated over multiple contact points. Prior to the first measurement, and equilibration time of one hour was set for all tested conditions. 
III. Interaction forces in presence of HA and BB polymer
Force profiles of the different polymer mixtures are presented in Figure S4 . Each HA:BB polymer mixture was tested in three different media as described in the manuscript. Force profiles were recorded on three different contact points to ensure good reproducibility. As a control, the BB polymer solution was also titrated in buffered saline to obtain the dilution heat of the polymer ( Figure S6 ). The experiments show no differences between the titration experiments in HA or PVP and buffered saline, which demonstrate that there is no direct interaction between the polymers.
